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Difficulties in differential diagnosis of COPD
and asthma in primary care

Abstract
Background
Chronic obstructive pulmonary disease (COPD)
and asthma treatment must be based on
appropriate diagnosis. However, patients receiving
inhaled therapy in primary care may not be
accurately diagnosed according to current
guidelines.

Aim
To analyse the characteristics of patients treated
with inhaled medication, the concordance of tools
for differential diagnosis, and the adequacy of
prescription of inhaled corticosteroids (ICs) in
primary care.

Design and setting
Cross-sectional, multicentre, non-interventional
study conducted in 10 primary care centres in
Barcelona, Spain.

Method
Patients with chronic respiratory disease, aged
>40 years were treated with ICs. They provided
sociodemographic and clinical information and
performed forced spirometry with a bronchodilator
test (BDT). The diagnostic accuracy of asthma and
COPD diagnoses were tested using two differential
diagnosis questionnaires.

Results
A total of 328 patients were initially classified as
having COPD (64.8%), asthma (15.4%), or
indeterminate (19.8%) by their GPs. After
spirometry, 40% of patients had moderate–severe
airflow obstruction according to the GOLD
classification; mean reversibility of forced
expiratory volume in 1 second (FEV1) was 8.4%;
18.6% had a positive BDT; and 39.8% had postbronchodilator FEV1/forced vital capacity >0.7.
Concordance of the differential diagnosis tools was
moderate (clinical diagnosis versus spirometry
and between the two questionnaires), low (clinical
diagnosis versus questionnaires), and very low
(spirometry versus differential diagnosis). Of the
patients diagnosed with COPD, 71.4% were treated
with ICs, and 12% of those classified as having
asthma were not receiving ICs.

Conclusion
Most patients can be classified as having COPD or
asthma by primary care physicians. The use of the
two questionnaires did not provide a better
differential diagnostic compared with symptoms
and spirometry with a BDT. Misdiagnosis may lead
to inadequate treatment.
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INTRODUCTION
Chronic obstructive pulmonary disease
(COPD) is a slow, progressive disease
characterised by poorly reversible airflow
limitation. The prevalence of COPD in Spain
currently extends to 10.2% of the adult
population, reaching 35% in males aged
>70 years.1 In spite of its prevalence, this
condition is highly underdiagnosed.1 In
addition, misdiagnosis between COPD and
other lung diseases, especially asthma,
appears to be an important clinical
problem.2
In most countries, most patients with
chronic respiratory diseases are managed
by primary care physicians. In the last few
years, clinical guidelines, such as the Global
initiative for chronic Obstructive Lung
Disease (GOLD)3 and the Global Initiative For
Asthma4 have been developed for the
management of COPD and asthma
respectively. However, guidelines have been
difficult to implement in Spain, particularly
in the primary care setting;5 perhaps
because there is a greater focus on
secondary than on primary care and these
respiratory conditions are perceived as
complex, or because some patients in
primary care may present with
undifferentiated symptoms.6
Most respiratory guidelines agree that
spirometry should be the basis for the
diagnosis of COPD,3,6,7 and differential
diagnosis of asthma and COPD is based on
a combination of history, physical
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examination, and confirmation of the
presence of airflow obstruction (defined as
post-bronchodilator forced expiratory
volume in 1 second/forced vital capacity
[FEV1/FVC] <0.7) using spirometry. In the
primary care setting, access to spirometry is
often limited by time constraints and
difficulty in interpretation, leading to
underuse.8–10 Symptom-based questionnaires
could be used to help differentiate between
COPD and asthma among individuals
thought to have obstructive lung disease.
Used in conjunction with spirometry, these
tools may enhance the diagnostic accuracy
of obstructive lung disease.2,11
Differentiating between asthma and
COPD is essential for determining
appropriate drug therapy. For the treatment
of asthma, inhaled corticosteroids (ICs) are
the most effective controller medications
currently available.4 On the other hand, the
basis for treatment in COPD is an inhaled
(long-acting) bronchodilator, while ICs are
usually recommended in patients with
severe disease (FEV1 <50%) and in those
with a history of recurrent exacerbations.3,6,7
Apart from the poor response to ICs in
COPD, the risk of inappropriate use should
also be considered. IC therapy has adverse
effects, including dysphonia, skin bruising,
oral candidiasis, and diminished bone
density. In addition, recent studies have
demonstrated a higher risk of pneumonia
associated with the use of ICs in patients
with COPD.12,13 In this context, a recent
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How this fits in
Asthma and chronic obstructive pulmonary
disease (COPD) are not always easy to
differentiate. Results of this study show
that most patients can be readily classified
by primary care physicians as having
asthma or COPD based on clinical and
spirometric findings, but there are
difficulties in classifying up to 19.8% of
patients with obstructive respiratory
symptoms. Short differential diagnosis
questionnaires provided scarce additional
information and concordance between
them for the differential diagnosis of COPD
and asthma was weak.

meta-analysis14 concluded that the use of
ICs in patients with stable COPD does not
reduce mortality and significantly increases
the incidence of pneumonia. Conversely,
the use of long-acting beta agonists
(LABAs) as monotherapy for asthma is not
recommended for safety reasons.
Taking all of this into account, it is
important to increase the awareness of
differences between the two diseases to
promote optimal treatment. However, most
patients receiving inhaled therapy in
primary care are not accurately diagnosed
according to current guidelines for COPD
and asthma.2,15
The aim of this study was to analyse the
characteristics of patients treated with
inhaled medication in primary care, to
investigate the concordance of different
tools that can be used for the differential
diagnosis of COPD and asthma, and to
ascertain the adequacy of IC prescription in
this population.
METHOD
This was a cross-sectional, multicentre,
non-interventional study conducted in 10
primary care centres in Barcelona, Spain
from March 2009 to September 2009.
Participants were unselected, consecutive
patients, aged >40 years, with a history of
chronic respiratory symptoms (exertional
dyspnoea,
cough
and/or
sputum
production) and prior treatment with
inhaled medications cared for in primary
care settings. Exclusion criteria were any
condition preventing the performance of
spirometry at the time of the study and
serious physical or mental impairment that
would make fulfillment of the quality of life
survey impossible. Respiratory and
concomitant medication was allowed as
required by usual clinical practice.
In a single visit, patients provided
information about sociodemographic and

clinical data and performed a forced
spirometry with bronchodilator test in
accordance with the American Thoracic
A
positive
Society
guidelines.16
bronchodilator response was defined as an
increase in FEV1 of 200 ml and 12% or
greater, compared with baseline,
15 minutes after inhalation of two puffs of
salbutamol. Investigators then completed
two questionnaires for differential diagnosis
between asthma and COPD: the first was
developed by Tinkelman et al11 and is
composed of 13 items including, among
others, questions about smoking habits and
respiratory symptoms; the second,
developed by Beeh et al,17 is based on age
at onset of symptoms, smoking history,
atopy, and cough quality. Body mass index
was calculated based on measures
obtained before spirometry.
The Charlson Index18 was used to quantify
comorbidity. Patients completed the
Spanish version of the EuroQoL-5D,19 which
comprises a five-item questionnaire, to
evaluate health status (mobility, self-care,
usual activities, pain, and anxiety); the
EuroQoL-5D visual analogue scale graded
from 0 (the worst imaginable health state) to
100 (the best imaginable health state); and
the Medical Research Council dyspnoea
scale20 which establishes five degrees of
perceived respiratory disability, ranging
from troubled by breathlessness only on
strenuous exercise (grade 1) to too
breathless to leave the house, or breathless
when dressing or undressing (grade 5).
Four different diagnostic classifications
between asthma and COPD were
established:
• Clinical diagnosis. Physicians classified
patients as having COPD, asthma, or
indeterminate, according to medical
history, clinical examination, and their
interpretation of spirometry.
• Classification using the Tinkelman et al
questionnaire for differentiating COPD
and asthma.
• Classification according to the Beeh et al
questionnaire for the differentiation of
asthma and COPD.
• Classification according to clinical history
and spirometry with bronchodilator test
as described by Price et al21 (Table 1).
Statistical methodology
Sample size was predetermined to be 340
patients, assuming an expected prevalence
of COPD of 33% among patients aged
>40 years, with inhaled medication,
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Table 1. Diagnostic categories based on spirometry with
bronchodilator test
Study diagnosis
COPD without reversible component

Criteria
Postbronchodilator FEV1/FVC <0.70
Reversibility <200 ml or <12% of baseline FEV1
Postbronchodilator FEV1/FVC <0.70
COPD with reversible component
Reversibility ≥200 ml and ≥12% of baseline FEV1
Asthma
Postbronchodilator FEV1/FVC ≥0.70
Reversibility ≥200 ml and ≥12% of baseline FEV1
Postbronchodilator FEV1/FVC ≥0.70
Probable asthma
Reversibility <200 ml or <12% of baseline FEV1 and
Prior diagnosis of asthma or patient is taking
corticosteroids on a chronic basis
Probably normal
Postbronchodilator FEV1/FVC ≥0.70
Reversibility <200 ml or <12% of baseline FEV1 and
Does not fulfil criteria for probable asthma
COPD = chronic obstructive pulmonary disease. FEV1/FVC = forced expiratory volume in 1 second/forced
vital capacity.

attending primary care centres, by using the
normal distribution for large samples with a
confidence level of 95% and a two-tail
comparison test to estimate the prevalence
of patients with a proper diagnosis of COPD
with an error of precision <5%. For the main
objective, a descriptive analysis of
frequencies was employed by means of a
prevalence estimate and the corresponding
95% confidence intervals (CIs). Quantitative
variables were compared between groups
using analysis of variance and the
qualitative variables using the χ2 test. To
assess the correlation between the different
criteria and methods of diagnosis the power
of concordance was determined using the
Cohen’s Kappa index, considering the
following levels of concordance: <0.20 =
very low; 0.21 to 0.40 = low; 0.41 to 0.60 =
moderate; 0.61 to 0.80 = good and 0.81 to 1
= very good. SPSS (version 16.0) was used
for statistical analysis.
RESULTS
Patients characteristics
A total of 29 primary care physicians
included 328 patients, four of whom did not
fulfil the inclusion and exclusion criteria and
were excluded. From the clinical diagnosis
based on physicians’ criteria, participants
were classified into three groups: COPD
(64.8%), asthma (15.4%), and indeterminate
(19.8%). Their characteristics are shown in
Table 2. Mean FEV1 (% predicted) was
66.7% (standard deviation [SD] = 22.4%) and
the mean reversibility was 8.4%, with 49
(18.6%) patients having a positive
bronchodilator test. Up to 39.8% of the
patients had a post-bronchodilator
FEV1/FVC ratio above 0.7, and 40% had
moderate–severe airflow obstruction
according to the GOLD severity
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classification. Mean (SD) Charlson Index
was 2.1 (SD = 1.5).
Patients diagnosed with asthma
according to physicians’ criteria had
significantly fewer comorbidities (χ2 test
P<0.05). The EuroQoL-5D questionnaire
showed significant differences between the
three groups in terms of mobility, self-care,
and pain. However, EuroQoL-5D visual
analogue scale results showed no
statistically significant differences. Most of
the patients had dyspnoea grades 2 (45%)
and 3 (25%), with significant differences in
the degree of disability between the three
groups. As per protocol requirement, all
participants were receiving inhaled
medication: 230 (71%) were on treatment
with any kind of ICs, of these 150 (65.2%)
received a fixed combination with LABAs
(Table 2).
Diagnostic accuracy
A total of 182 (59.3%) patients fulfilled
the GOLD criteria for COPD (postbronchodilator FEV1/FVC <0.7). As a result
of post-bronchodilator spirometry, patients
were placed into one of five mutually
exclusive diagnostic categories (Table 1); the
most frequent was COPD without reversible
component (49.6%) and up to 9.8% were
classified as probably normal (Table 3). The
two differential diagnosis questionnaires
provided similar percentages of patients
with probable COPD (62.8% with the
Tinkelman et al and 58.4% with the Beeh et
al questionnaire). However, the Beeh et al
questionnaire classified 41.6% of patients
as probable asthma, whereas the
Tinkelman et al questionnaire, focused on
COPD, classified 22.4% as indeterminate
probability of COPD, and 14.8% as reduced
probability of COPD (Table 3).
The analysis of concordance showed
different levels of concordance between the
diagnostic methods (Table 4): concordance
was moderate between the clinical
diagnosis and spirometry and between the
two questionnaires; it was low between the
physicians’ criteria and the two
questionnaires and very low in the other two
comparisons: spirometry versus the
Tinkelman et al questionnaire and
spirometry versus the Beeh et al
questionnaire. Global concordance between
diagnosis is shown in Table 5.
Use of inhaled corticosteroids
The use of inhaled medication by clinical
diagnosis is shown in Table 2. ICs were the
most frequent medication (71.9%), being
administered in fixed combinations with

Table 2. Characteristics of eligible patients classified according to
physican criteria
All
n = 324
66.9 (11.2)
204 (63.8)
27.5 (4.8)

COPD
n = 210
68.9 (9.7)
161 (77.4)
27.3 (4.1)

Asthma
n = 50
58.9 (13.1)
13 (26.0)
27.4 (6.1)

Indeterminate
n = 64
67.2 (11.2)
30 (48.4)
28.0 (5.8)

Mean age, years (SD)a
Sex, male, n (%)a
Mean BMI, kg/m2(SD)
Educational level, n (%)
No studies
54 (17.0)
34 (16.5)
4 (8.3)
16 (25.4)
110 (34.7)
75 (36.4)
18 (37.5)
17 (27)
Elementary
82 (25.9)
51 (24.8)
15 (31.3)
16 (25.4)
High school
University
59 (18.6)
36 (17.5)
11 (22.9)
12 (19)
Others
12 (3.8)
10 (4.9)
0 (0.0)
2 (3.2)
Smoking history, n (%)
Active smokera
76 (24.4)
55 (27.5)
6 (12.8)
15 (23.4)
Ex-smoker
163 (52.4)
120 (60)
14 (29.8)
29 (45.3)
72 (23.2)
25 (12.5)
27 (57.4)
20 (31.3)
Non-smoker
Mean age at onset,
43.5 (21.1)
46.5 (20.3)
34 (18)
41.4 (23.9)
years (SD)a
227 (71.4)
156 (76.1)
33 (67.3)
38 (59.4)
Chronic cough,a n (%)
Spirometry, mean (SD)
Pre-bronchodilator
2744 (892)
2737.6 (884.7)
2748.7 (976.5)
2759.8 (866.0)
FVC, ml
FVC, %
70.1 (20.1)
66.9 (19.2)
79.2 (20.5)
73.2 (20)
FEV1, mla
1753 (724)
1635.5 (701.2)
1950.2 (713.0)
1969.4 (730.2)
FEV1, %a
64.5 (23.3)
58.5 (21.4)
78.1 (20.3)
73 (24.3)
FEV1/FVC (%)a
63.9 (14.1)
59.9 (14)
71.2 (9.8)
71.1 (12.3)
Post-bronchodilator
FVC, ml
2826 (930)
2847.9 (885.9)
2743.7 (994.3)
2820.9 (1.023.1)
FVC, %
73.7 (17.9)
71.2 (18.3)
82.4 (14.7)
75.2 (16.8)
FEV1, mla
1856 (802)
1724.6 (707.4)
2057.5 (778.4)
2103.0 (989.8)
FEV1, %a
66.7 (22.4)
61.3 (21.8)
80.5 (18.2)
73.7 (21)
FEV1/FVC, %a
64.9 (15.1)
60.2 (14.8)
74.4 (10.8)
72.2 (12)
Reversibility
Percentagea
8.4 (11.6)
8 (10)
10.6 (9.4)
8 (16.5)
Positive BDT,a,b n (%)
49 (18.6)
26 (15.6)
15 (37.5)
8 (14.3)
Mean Charlson score (SD)a 2.1 (1.5)
2.2 (1.5)
1.9 (1.6)
1.9 (1.5)
Mean EuroQoL-5D (SD)
EQ-5D index
0.76 (0.20)
0.75 (0.21)
0.78 (0.22)
0.79 (0.17)
EQ-5D VAS
61.2 (15.4)
60.1 (15)
64.2 (17.6)
62.5 (14.7)
MRC dyspnoea scale, n (%)
Grade 1
62 (19.4)
26 (12.5)
22 (44.0)
14 (22.6)
Grade 2
145 (45.3)
99 (47.6)
19 (38.0)
27 (43.5)
Grade 3
81 (25.3)
56 (26.9)
7 (14.0)
18 (29.0)
Grade 4
26 (8.1)
23 (11.1)
0 (0.0)
3 (4.8)
Grade 5
6 (1.9)
4 (1.9)
2 (4.0)
0 (0.0)
Treatment, n (%)
SABA
179 (55.3)
110 (50.4)
33 (66)
36 (56.3)
Ipratropiuma
40 (12.3)
28 (13.3)
1 (2.0)
11 (17.2)
Tiotropiuma
148 (45.7)
122 (58.1)
4 (8)
22 (34.4)
ICs with LABA
150 (46.3)
99 (47.1)
25 (50.0)
26 (40.6)
ICs with no LABAa
83 (25.6)
51 (24.3)
19 (38)
10 (15.6)
LABA with no ICs
31 (9.5)
25 (11.9)
1 (2)
5 (7.8)
a
P<0.05. bIncrease in FEV1 of >200 ml and >12% from baseline. COPD = chronic obstructive pulmonary
disease. BDT = bronchodilator test. BMI = body mass index. FEV1 = forced expiratory volume in 1 second.
FVC = forced vital capacity. IC = inhaled corticosteroids. LABA = long-acting beta agonist. MRC = Medical
Research Council. SABA = short-acting beta agonist. SD = standard deviation. VAS = visual analogue scale.

LABAs in most cases. ICs were used more
frequently by asthma patients while
tiotropium was more frequently used by
patients with COPD. A total of 150 (71.4%)
patients with a clinical diagnosis of COPD
were treated with ICs (mean FEV1 [%

predicted] 61.3%), whereas 12% of patients
with the diagnosis of asthma were not
receiving ICs. Only one patient diagnosed
with asthma was treated with a LABA alone.
On comparing the use of ICs with the
patient characteristics, no significant
differences were found between IC
consumers and non-consumers in terms of
age, sex, age at onset, comorbidity, or
quality of life. Educational level appeared to
have some influence on use of ICs as the
percentage of patient not receiving ICs was
higher in high school and university patients
compared with patients with a lower
educational level. Patients treated with ICs
were more severe, both in terms of FEV1 (%
predicted) and EuroQoL-5D scores (P<0.05
for both comparisons).
Regarding smoking history, there were
more active smokers in the non-ICs group
(34.1%) than in the ICs group (20.5%;
P<0.05; Table 6).
DISCUSSION
Primary care physicians have difficulties in
diagnosing up to 19.8% of patients with
chronic respiratory symptoms taking
inhaled medication based on clinical
presentation and spirometry. This lack of
diagnostic accuracy is, in part, responsible
for inadequate pharmacological treatment
with overuse of ICs in COPD and underuse
in asthma. The use of differential diagnosis
questionnaires provides little additional
information
to
spirometry
with
bronchodilator test, and concordance
between the different questionnaires and
symptoms and spirometry for the
differential diagnosis of COPD and asthma
is weak.
Asthma and COPD are not always easy to
differentiate. However, the current results
have shown that most patients can easily be
classified by primary care physicians into
asthma or COPD groups based on clinical
and spirometric findings, but there are
difficulties in classifying up to 19.8% of
patients with obstructive respiratory
symptoms. Some patients may share
characteristics of both asthma and COPD,
which has been called the ‘overlap’
syndrome.22–24 Nevertheless, in most cases
both diseases have distinctive aspects that
result in different patterns of treatment. The
current results indicate that the existing
questionnaires of differential diagnosis have
poor concordance and, with the lack of a
gold standard, they do not offer a great
advantage over clinical judgment
complemented with the results of a
spirometry with bronchodilator test.
Due to the lack of a real gold standard,
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Table 3. Distribution of patients by study method
Diferential diagnosis according to spirometry18
COPD without reversible component
COPD with reversible component
Asthma
Probable asthma
Probably normal
Differential diagnosis questionnaire (Tinkelman et al10)
Increased probability of COPD
Reduced probability of COPD
Indeterminate probability of COPD
Differential diagnosis questionnaire (Beeh et al16)
Probable COPD
Asthma

n (%)
n = 266
132 (49.6)
28 (10.5)
21 (7.9)
59 (22.2)
26 (9.8)
n = 250
157 (62.8)
37 (14.8)
56 (22.4)
n = 250
146 (58.4)
104 (41.6)

Table 4. Chronic obstructive pulmonary disease (COPD) diagnosis
paired by the four methods used in the study

Diagnosis according to
physician criteria

COPD No
COPD Yes

COPD No
COPD Yes

COPD No

Diagnosis according to
spirometry

COPD Yes

COPD No
COPD Yes

COPD No

Diagnosis
according to
Tinkelman
et al

COPD Yes

COPD No
COPD Yes

Diagnosis according to spirometry, n (%)
COPD No
COPD Yes
64 (24.1)
32 (12.0)

Kappa (CI 95%)
0.4103
(0.2981 to 0.5226)

42 (15.8)
128 (48.1)
Diagnosis according to Tinkelman et al questionnaire
COPD No
COPD Yes
57 (22.8)
35 (14.0)
0.3908
(0.2731 to 0.5086)
36 (14.4)
122 (48.8)
Diagnosis according to Beeh et al questionnaire
COPD No
COPD Yes
57 (22.8)
35 (14.0)
0.3136
(0.1943 to 0.4329)
47 (18.8)
111 (44.4)
Diagnosis according to Tinkelman et al questionnaire
COPD No
COPD Yes
40 (19.3)
45 (21.6)
0.1637
(0.0283 to 0.2991)
38 (18.3)
85 (40.9)
Diagnosis according to Beeh et al questionnaire
COPD No
COPD Yes
46 (22.1)
39 (18.8)
0.1986
(0.0644 to 0.3329)
42 (20.2)
81 (38.9)
Diagnosis according to Beeh et al questionnaire
COPD No
COPD Yes
66 (26.4)
27 (10.8)
0.4566
(0.3444 to 0.5688)
38 (15.2)
119 (47.6)

Table 5. Concordance between the four methods of diagnosis (n = 324)
n (%)
Agreement between the four methods of COPD diagnosis
60 (18.5)
Physician diagnosis of COPD, with one or more of the other three
methods diagnosing non-COPD
88 (27.2)
Physician diagnosis of non-COPD, with one or more of the other three
methods diagnosing COPD
64 (19.8)
Agreement between the four methods in the diagnosis of non-COPD
26 (8.0)
Clinical diagnosis was COPD and FEV1/FVC postbronchodilator was >0.70
84 (25.8)
COPD = chronic obstructive pulmonary disease. FEV1/FVC = forced expiratory volume in 1 second/forced
vital capacity.
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this study compared different diagnostic
methods based on clinical history (including
smoking
habits),
symptoms,
and
spirometry, knowing that none of these data
can be separately considered as definitive.
When evaluating the agreement in the
diagnosis reached by each method, this
study found a moderate concordance
between the clinical and spirometric criteria
for the diagnosis of COPD, with 72%
agreement (16% of patients clinically
diagnosed with COPD did not fulfill the
spirometric criteria, while 12% of patients
with spirometric criteria of COPD were not
considered as having COPD according to
clinical criteria).
The
two
differential
diagnosis
questionnaires also showed moderate
concordance between them, with an
agreement of 70%. However, the
concordance was low between clinical
criteria and questionnaires, and very low
between spirometry and questionnaires
(60% and 61% of agreement with Tinkelman
et al and Beeh et al questionnaire
respectively). This study assessed the
usefulness of the two questionnaires as
complementary method of diagnosis; in
fact, neither questionnaire was designed as
a diagnostic methods but rather to facilitate
the differentiation of asthma and COPD
once a chronic obstructive airway disease
had been diagnosed.11,17
In their study, Beeh and colleagues17
concluded that, by means of their
questionnaire, most patients with a
suspected or established diagnosis of
obstructive airway diseases could be
classified in asthmatic or COPD groups.
Despite the slight improvement achieved
with the addition of spirometry results,
these authors recognised that spirometry
should be mandatory to support the initial
diagnosis of an obstructive airway disease
and to guide therapy. On the other hand,
Tinkelman and colleagues11 found their
questionnaire to be useful for patients
suspected of having obstructive lung
disease or those receiving respiratory
medications in the absence of a specific
diagnosis, although they did recognise the
importance of a more efficient use of
spirometry and a enhanced diagnostic
accuracy to improve the overall
management. On observing the poor
concordance shown in the current study it
was concluded that the questionnaires are
of little help in addition to clinical
assessment
and
spirometry
with
bronchodilator test for the differential
diagnosis between asthma and COPD.
Considering the four methods together,

Table 6. Characteristics of patients according to treatment with ICs
Any ICs, n = 230
No ICs, n = 94
66.6 (11.5)
67.7 (10.6)
Mean age, years (SD)
143 (63.0)
61 (65.6)
Male sex, n (%)
Mean BMI, kg/m2 (SD)
27.7 (4.9)
26.9 (4.5)
Educational level, n (%)
45 (19.9)
9 (9.9)
No studies
Elementary
79 (35.0)
31 (34.1)
54 (23.9)
28 (30.8)
High school
38 (16.8)
21 (23.1)
University
Others
10 (4.4)
2 (2.2)
Smoking history, n (%)
31 (34.1)
Active smokera
45 (20.5)
Ex-smoker
118 (53.6)
45 (49.5)
57 (25.9)
15 (16.5)
Non-smoker
41.2 (29.2)
39.6 (25.9)
Mean packet/year (SD)
Mean age at onset, years (SD)
42.7 (21.1)
45.7 (21.3)
166 (74.1)
61 (64.9)
Chronic cough, n (%)
150 (66.3)
60 (63.8)
Expectoration, n (%)
Spirometrya
Post-bronchodilator
FVC, mLa
2697.9 (857.5)
3122.1 (1,025.7)
73.3 (18.7)
74.8 (16.0)
FVC, %
FEV1, mLa
1753.1 (744.0)
2099.2 (883.4)
FEV1, %
66.0 (23.4)
68.5 (19.7)
FEV1/FVC, %
64.1 (15.8)
66.8 (12.9)
Positive BDTb
34 (18.4)
15 (19.2)
MRC dyspnoea scale, n (%)
Grade 1
43 (18.9)
19 (20.7)
Grade 2
102 (44.7)
43 (46.7)
Grade 3
54 (23.7)
27 (29.3)
Grade 4
24 (10.5)
2 (2.2)
Grade 5
5 (2.2)
1 (1.1)
Mean Charlson score (SD)
2.1 (1.5)
2.0 (1.4)
EuroQoL-5D
EQ-5D indexa
0.74 (0.22)
0.80 (0.17)
EQ-5D VASa
59.4 (15.1)
65.2 (15.3)
a
P<0.05. bIncrease in FEV1 or FVC of >200 ml and >12% from baseline. BDT = bronchodilator test. FEV1 = forced
expiratory volume in 1 second. FVC = forced vital capacity. IC = inhaled corticosteroids. SD = standard
deviation. VAS = visual analogue scale.

the concordance was only of 26%, a
percentage probably corresponding to
patients with a ‘pure phenotype’. These
results confirm that a significant number of
patients with asthma and COPD may share
symptoms that may lead to a misdiagnosis
between the two conditions. It is known that
the overlap of symptoms can complicate a
clear distinction between these two
diseases, especially in smokers and in older
adults.11 Age and smoking history are
factors that could contribute to the
misdiagnosis of COPD in people with
asthma.
Although asthma is most often
associated with childhood and adolescence,
the first manifestation of asthma may also
occur in late adulthood.25 On the other hand,
although smoke exposure is closely related
to COPD, up to 30% of people with asthma
are smokers.22 Accordingly, the present

study found that the mean age at onset was
46.5 and 34 years of age in patients
classified as COPD or asthma respectively.
In addition, 87.5% of active or ex-smokers
were classified as COPD while only 42.6%
were diagnosed with asthma. These data fit
well with the results from a similar study
that showed percentages of 85.4% and
41.7% respectively.15 This lack of
concordance illustrates the difficulty of
finding a method to achieve a reliable
diagnosis, and shows that a high
percentage of patients may not present a
pure symptomatic frame. In this context,
Gibson and Simpson22 have defined the
overlap syndrome of asthma and COPD as
symptoms of increased variability of airflow
and incompletely reversible airflow
obstruction. Overlap between asthma and
COPD can reach 20% of all patients with
chronic
respiratory
disease.17,26
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Interestingly, this percentage clearly
corresponds with the current finding of
19.8% of patients clinically classified as
‘indeterminate’.
Given the different physiopathology of
asthma and COPD, both diseases require a
different approach to treatment. ICs are
considered first-line treatment in asthma4
but only first-line treatment in patients with
severe COPD with frequent exacerbations,
and always associated with a long-acting
bronchodilator.3,6,7
Assuming that the use of ICs may be
excessive or inappropriate in COPD, one
aim of the study was to ascertain the
adequacy of prescription of these agents.
The study found that a high percentage of
patients clinically diagnosed with COPD
were treated with ICs, both in association
with LABAs (47.1%) or alone (24.3%).
Similarly, a high number of patients
classified as ‘indeterminate’ were treated
with ICs (40.6% in association with LABAs
and 15.6% alone). Previous studies have
also found ICs among the drugs most
frequently used in COPD in primary care,
being between 50% and 75% of patients
according to the different surveys.8,27–32 De
Miguel Díez et al32 found a similar
percentage of prescriptions in primary care
and by pneumologists (64% and 60.9%
respectively).
The use of combined therapy could be
justified in the case of indeterminate
patients, in whom this treatment covers the
two processes. However, the authors have
no explanation for the use of ICs alone in
COPD. On the other hand, the current study

showed a considerable number of patients
with asthma not receiving ICs (12%). On
analysing the use of ICs taking into account
the concordance between the four methods
evaluated, it was found that when all
coincided in the diagnosis of COPD the
percentage of patients on treatment with
ICs was of 40% (in association with LABAs)
and 5% (alone). In contrast, when the four
diagnoses were ‘non-COPD’, the use of ICs
with or without LABAs was of 42 and 15%
respectively. This means that ICs may be
over-used in the case of COPD and underused when the diagnosis is non-COPD.
In conclusion, in many cases it may be
difficult to reach a proper diagnosis of
chronic respiratory diseases such as COPD
and asthma. The overlapping of symptoms,
the lack of a gold standard, and the
existence of confounding factors, such as
the degree of reversibility in airflow, older
age, and smoking habits, contribute to
misdiagnosis of these conditions. With the
combined use of four methods this study
found a substantial non-concordance in the
diagnosis in patients attending primary
care. From a clinical point of view, the
differential diagnosis between the two
diseases is important, as the therapeutic
approach is different. Apart from patients
with a non-accurate diagnosis, this study
also detected inadequate use of ICs even in
patients correctly diagnosed. This suggests
that, in spite of the number of guidelines
available for the diagnosis and treatment of
respiratory diseases, these are not
sufficiently implemented in the primary care
setting.
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